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TRANSMISSION

The 2.10:1 reduction gear box operates in conjunction
with any one of the following Velvet Drive®™ models: 70,
TOR, 70C, TOCR, 71, 71R, 71C, 7ICR, 72, 72R, 72C
and 72CR. Reduction is accomplished by a planetary
gear set, which reduces the input revolutions by a fixed
2.10:1 speed ratio in both forward or reverse, The 72,
T2R, 72C and T2CR forward and reverse transmissions
have a 1.1:1 ratio of reduction when operated in reverse
and therefore the overall reduction of these models when
reverse is selected is 2.31:1.

The direction of rotation of the splined output shaft and
coupling of the reduction gear box, when operated in for-
ward is the same as engine rotation and is coaxial with
the input shaft of the forward and reverse transmission.

The 2.10 reduction unit is identical for all 70C, 71C ar
TIC units; however, all TOCK, 71CR and T2CR units use
a different reduction planetary gear and cage assembly.
These two planetary gear and cage assemblies must not
be used in units which have epposite rotation. The ail
pump on 2.10 reduction units can not be indsxed for
opposite input rotation unless the reduction planetary
gears and cage assembly is also changed.

MOUNTING PADS
REVERSE CLUTCH PRESSURE TAP |

/

DESCRIPTION

Model numbers will end in either C or CR. The C desig
nates transmissions which have been assembled for clock-
wise rotation. The CR designates transmissions which
have been assembled for counterclockwise rotation. The
R will be hand stamped on CR units.

The hand of rotation as used to describe all Velvet Drive
transmissions, refers to the direction of rotation of trans-
mission input shaft as viewed when standing behind the
coupling end of the transmission and facing towards
front of transmission.

The pump hand of rotation is described when standing

at the input end of the transmission and facing the pump,
The pump designation is apposite to the designation giv-
en for transmission rotation because the pump is viewed
from the opposite end of the transmission,

BREATHER
/ MAIN LINE PRESSURE TAP

" QIL QUTLET T0 COOLER
OIL INLET FROM COOLER

QIL FILLER CAP AND DIPSTICK ASSEMBLY

FiIG. 1

QUTLINE DRAWING OF A CURRENT 2.10:1 REDUCTION UNIT.
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FIG. 2 CROSS SECTIONAL VIEW OF AN AS3-71C TRANSMISSION

This cross sectional view has the reduction unit parts numbered to correspond to index numbers
wsed in the reduction unit parts list. Parts of the forward and reverse transmission which are
pointed out and are not numbered are different or differ in the number required in reduction
units from similar direet drive wnits, The AS3-70C and AS13-72C transmissions are similar to
the AS3-T7IC transmizsion except for minor differences, which can be noted from parts lists.




FIG. 3 PARTS DISPLAY FOR FORWARD & REVERSE SECTIOM OF TRANSMISSION

PARTS LIST FOR FORWARD AND REVERSE SECTION OF TRANSMISSION

NOTE: The following parts list identifies only Use tha eppropriste direct drive manual parts
those parts of the forwerd and reverse section list to identify parts mot listed helow. Indax
af the 2,10 reduction wunits, which differ in numbirs refer to Fig. 3.

design or in quantity from correspanding direct
drrve transmisaon.

iSO ] FART KUMBER VS MODEL
MO G REc'D]| am3a-ToC AE3-TIC AB13-TIC
| TRANSMISEION CASE & DUSHING ASSEMBLY ] Ti-AfL TI-A1K TE-ATE
T THRLEET WALHER 1 - vER M- 188 1158
5 COWEL PiM 3 AB=1TT LjFid
COWEL PIM 1352 Deap Gurviky! 1 -a7 I M-87 011
COWEL PIM (470847 Desp Cavity) 1 Tl-A78
4 PINION CAGE & OUTEUT §HART ASSEMBLY i Th=TAZH T=1A%E Ti=1AF8
5 REWERSE CLUTCH PLATE (25972 Desp Carityl 1 TH=BE |70 ™88 (1)
REVERSE CLUTCH PLATE (390" Desg Cavivy| 3 Ti-ARg (1)
REVIRSE CLUTCH PLATE (S8 Owep Covityl 1 F1- AR
REWVERSE CLUTEH PLATE (i=8/4" Dwsn Caviiyl : Ti-ARSD
REWVERSE CLUTEH FLATE (41768 Dwsw Cavityl 1 | 12-ABER
| & CUTER AEVERBE CLUTCH PLATE 1 ' T2-178
OUTER AEVERSE CLUTCH PLATE i ; Fi-1M
F AT PIPE BL UG i BOOGALASET | SOO04AdfEF e BT
] SPRING 1 EL-222 SL-3T2 Sl -TEF
% | WASHER 1 Th-14F 43 143
L] | QiL INLET EHIELD 1 TiC=30 ! FIC=id T
11 | O BaFELE i Ti-140 Ti—fdd Tl
OIL STAAINEA (21 — Lha lor ofl replscemsns 1 TIC— ABEA T1C-ABRA TIC-ABEA
OMAIN PLLIG (33 — Ued stk Ansgsr Geson L] LTI 53008 00
ANNULAR GASKET 120 1 1IBATE 120478 T20ATE
| SELECTIVE THAUST WASHER 1 Ti-150 Ti=158 Fi-168
SELECTIVE THAUST WASHER T1-1%C T1-188 =188
|1 HOT CURAFNT FROSUCT RN swvadabin lor repairing sarfer i 3] ZEE Fid. 8 = &L5SD NOTE 91

|2¢ BEE FIG, 7.



2101 REDUCTION

FIG, 4 EXPLODED VIEW OF REDUCTION UNIT ) =]

2.10:1 REDUCTION PARTS LIST

| NO.
'“:;_“ PAAT MO, PART DESCRIFTION o o8
1 LE-18 REDUETION WOUSIMG ~ CURRENT 1
LB-1 REDUCTION HOUSING — EARLIEST
] ATRAD ENAF RING = (Airg Guarl i
3 | LE-A2 | REDUCTION UNIT MAINSHAFT & BUSHING ASSEMBLY i
| L= RING GEAR 1
5 | uws-1awso FLAMETARY GEARS A CAGE ASSEMBLY |ler CA umitsl 1
| iBA=1a180 PLANETARY GEARS A CAGE ASSEMELY |fer © unin) 1
] ! L3-24 THAUST WASHER 2
7 | LB SUM GEAR [ 1
] I AFTEL MAINEMART MUT 1
I aBATHA COUPLING llor Models P08 & TIG 1
ABATAY COUPLING Hor Madsl 7201
10 DOOOTTEEE0 | TIIET-14a1-1/4 HEX HEAD BOLT L
n Me—110 QIL SEAL 1
12 DD 1 D32 THE" LOCK WaSHER (]
B | a3 BEARING AETAINER 1
1 | Ld=147 | ®raniuG AETAINER QASKET 1
1w | a2 ‘ BEARING [wes MIIT2 1
1 | D001 TIREL FHE —18x1-H4" HEX HEAD BOLT 2
17 48E30 TIE"-1ax1" LK ROLT [
1 D01 1 407 | FEC LOCK WASHER L
1" Li—148 | ADAPTER DASKET — REAR 1
o LE—0A AIDUCTION USIT ADAPTEA - CURRENT i
LE-8 | AEDUCTION LUWIT ADAFTER = EAMLIEST i !
3| dTEdA |  GH&P RING [Sum Sesrl 1 .
FF] | La—145 | ADAPTER GASKET — FRONT 1
n 000103321 " LOCK WAEHER L}
FT | 00001 TeRAD WE“—16ai—1/8" HEX HEAD BOLT L]




. OIL CIRCUIT VARIATIONS IN 2.10:1 REDUCTION UNITS
Four circulation systems have been used for cooler and Any 2.10 reduction transmission with a serial number
lubrication oil fow to the reduction gear sel and rear prior to those listed for the third system, which has
bearing of 2.10 reduction transmissions. Units which been rebuilt to the third cireulation system at our fact-
have the sarliest circulation system have the cooler oil ory, has the letter Z hand-stamped in the lower right-
returned to a tapped hole which is located on the lower hand corner of the name plate opposite the name
right side of the reduction housing, (Fig. 6). Warner Gear Division,

Transmissions which have cooler oil returned through a Transmissions which have the fourth system have cooler
bushing in the drain plug opening of the forward and oll returned to the top of the reduction housing (as
reverse transmission (as illustrated in Fig. 7) will either shown by Fig. 6).  Oil screen (71—A98A), tube

have the second or third circulation system. Units which (7T1C—84), bushing (4885E), and dipstick (71-A195)
have the second sysiem have a crooked track on the re- were removed and pump inlet shield (72C—98), washer
duction adapter front face. Units which have the third (35—143), spring (SL-222), a %™ pipe plug (000444592)
gystem have two short straight tracks on the reduction were added to transmissions which have the fourth sys
adapter front face, (Fig. 5, Item C). A wvisual inspection tern, (Fig. &).

of the adapter front face will be required 1o determine
which of these two systems is being used.

[ — EFFEETWE SERIAL MUMBER
ZMD CIRCWUNIT 3RD CIRCAWNT 4TH CIRCLIT
AS3-70C & CR 1664 2326 2920
. AS3-71C & CR | 4328 6423 Bag3
AB3-TIC & CH 3530 5459 [EEEES

o=
e 0 AR I\
i i . / &
| |
L = I
(5 Y | - {
& s
NS i SR 5|
T : e 5 | |
| %.H"u_». ] - { / - | ~u
\Q o) E ~ G L0 N o "
Bl 1iEn T alarTiE Gadeil - BEA  (Ld- EJI!_]:)I‘-.‘I_‘::J'I ll;:.ll-:'r\:.: m\.m“l:?lén T — L_ :#:Iﬂ“ﬂ&::ﬂrﬁ.l
RSy enan ANA Tibia TReiimed AGOLE S =SSN Jed ClbCuT G aPls MG R TeE drilie
LR RS Aihan Bea am CHRCAT
'\ B c D
. FIG. & PAATS REQUIRED FOR THE VARIOUS CIRCULATION SYSTEMS

-



r COOLER RETURN
fICURRENT SYSTEM)
f

; f:::L\_ - " jll"_"q' tqr ‘!.]I
; - %%J ;_ —_— Ji!]__'-_lI' -
N | [ — =
f ( |
17 F/ | | & 9 — .II
|F|'F\LTAT|KIF‘ :"'q l:' \ || 'r _E‘r/' ||| B Hl ||I ||| r_!
[ ~1) . R J
Hn.-l‘l:idz._ll.'l, \ _l |Q: I|| ) r-;J_- L\ ';| ) AY |

| Iﬂ
L COOLER RETURN | l' )il
(ORIGINAL SYSTEM) [ ;

L COOLER RETURN
(SECOND & THIRD SYSTEMS)

FIG. 6§ WARIOUS COOLER RETURN LOCATIONS WITH PARTS USED WITH FOURTH SYSTEM SHOWN.

L COOLER RETURN ¥ e
(ORIGINAL SYSTEM) [ =0

| 5"'\—_@ fm
~“COOLER RETURN &l ﬁ
(SECOND & THIRD SYSTEMS)

FIG. 7

VARIOUS COOLEA RETURAN LOCATIONS WITH PARTS USED WITH SECOND & THIRD SYSTEMS SHOWN,

L
.



PARTS

TRAMSMISSION CASE

The ariginal case ean only be used with the first oil circy-
lation system. The revised case, first used with the sec.
ond system, may be used for all four systems. The part
number remains the same and only revised cases will he
furnished for service parts, The revised case has the rear
face area increased as shown in Fig. 5, Item B,

ORIFICE PLUG

An orifice plug (Part Number 4572X) was driven into the
case rear fuce upper hole (Fig. 5, Item B) only on units
having the second system. This plug should be omitted
when any other system is used.

REDUCTION HOUSING

The original reduction heusing (Part Number L5—1) was
drilled and tapped to return cooler oil to the lower right
side of the housing (Fig. 6). This housing can only be
used with the first system.

Reduction housing (Part Number LS—14A) was used with
the second and third system and had no place to return

cooler ofl into the reduction housing. This housing can

anly be used with units having either the second or third
gystem.,

Feduction housing (Part Mumber L5—1B) is drilled and
lapped to return cooler oil to the top of the housing
(Fig. 6). The correct housing must be used with each
system; however, all three aarlier systems may be up-
dated to the latest system by including the proper parts
in the assembly.

REDUCTION ADAPTER GASKET — REAR

Two small holes (Fig. 5, Item A) were added to reduction
adapter gasket — rear (L4—146) for use with the second
circulation system. This gasket with the two small holes
may be used for all replacements. The gaskels without
the two small holes should no longer be available, but
should mever be used except with the first circulation
system.”

REDUCTION ADAPTER GASKET — FRONT

The reduction adapter gasket — front (L4—145) was
changed twice by first adding material to cover the
crooked track in adapter front face and later the gasket
was cut out to match the straight track used with the
third system (Fig. 5, ltem D). The latese gasket may be
wied for all four systems and will be the only pasket
supplied for service.

REDUCTION UNIT ADAFTER

The original adapter (L5—8) was wsed with the first sys-

INTERCHANGEABILITY

tem and did not have a track on its front face. This

adapter cannot be used with other systems.

The second adapter (L5—8A) was used with the second
systermn and has a curved track on its fromt face. This
adapter should be replaced with the (L5—BB) adapter,

The adapter used with the third and fourth system (L5-
&B) has two short straight tracks connected by an undzr-
cut on the case face,

Only the latest adapter (L5—2B) will be [furnished for
service parls; however, il may be possible Lo obtain the
earliest adapter until the current supply is depleted.

The oil strainer, annular gasket, and drain plug, illustrated
in {Fig. &), can only be used with cases having the case
face machined to seal on the annular gasket,

Parts illustrated in (Fig. 7) are used with the second and
third circulation systems. The oil strainer with an open
end is also wsed as a service replacement part to replace
the strainer Mustrated in (Fig. 8) for use with the frst
circulation system.

The pipe plug illustrated in (Fig. 7) replaced the annular
gasket and drain plug. Case threads are different for each
plug, therefore these plugs are not interchangeable.

Parts used with the third circulation system which are
omitted when changing to the fourth system are shown
in (Fig. 7). Parts used in the fourth system are shown
in (Fig. 6). Individual parts are not interchangeable,
These parts may be changed if all parts of each group
are used together.

SCREEN

ANNULAR GASKET

PLUG

FIG. 8 EARLY SCREEN & DRAIN PLUG
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DISASSEMBLY OF TRANSMISSION

AREMOWVAL OF REDUCTION HOUSING, RING
GEAR AND MAIN SHAFT ASSEMBLY

Place transmission right side up on a clean bench
and locsen the main shaft nut.

Place an inch thick block under the rear of forward
and reverse transmission just forward of reduction
unit adapter so that reduction unit will clear bench.

Remove the two 7/16 bolts and lockwashers which
fasten the reduction housing and the reduction
adapter 1o the forward and reverse transmission
case, and the 3/8 bolts which fasten the reduction
adapter to the reduction housing. Slide .the re-
duction housing, ring gear and main shaft assembly
rearward off the transmission.

REMOVAL QF PINION CAGE ASSEMBLY
Eemove thrust washer from rear of planet cage.
Slide planet cage assembly rearward from unit.
Remove thrust washer from rear-of sun gear.

REMOVAL OF REDUCTION UNIT ADAFTER
AND SUN GEAR ASSEMBLY

Remove six lock bolts and lockwashers that retain
reduction unit adapter, then remaove adapter and
sun gear assembly from forward and reverse trans-
Mmisgian.

INSPECTION AND GENERAL

4.

Cleanliness is absalutely necessary during assembly
to insure proper functioning of transmission.
misgion case passapes should alwavs have plugs re-
mowved to allow for thorough cleaning, Use com-
pressed air, when available, to dry parts before they
are assemhbled. Do not wipe parts with rags to
clean or dry them as lint from the clath may ecause
erratic valve action.

Inspect all parts for damage or wear. Replace de-
fective parts.

Gaskets, oil seals and rubbeér parts should be replac-
ed, except in new units, Exercise judpement as 1o
the need for replacing these parts,

Trans-

14,

13.

14.

Remecve snap ring from sun gear, then remove sun
gear from reduction unit adapter.

DISASSEMELY OF RING GEAR, MAIN SHAFT,
COUPLING AND BEARING FROM REDUCTION
HOUSING

Remove main shaft nut and coupling, then slide ring
gear and main shaft from reduction housing,

Remove snap ring and main shaft from ring pear.

Remove bearing retainer after removing six hex
head beolts and lockwashers that retain it.

Lift rear bearing cone from its cup.

The outer race and front cone can be pressed from
reduction housing on an arbor press.  Press on rear
face of front bearing cone while reduction housing
is supported on its rear face on a clean Mat surface.

DISASSEMBLY OF FORWARD & REVERSE
TRANSMISSION

Follow diszssembly procedures given in Service
Manual, Velvet Drive* Hydraulic Transmission e
ther Model 70C & 71C, or 72C as required for dis-
assembly of forward and reverse transmission.

INSTRUCTIONS

Oil seals and bearings are best installed by using an
arbor press, suitable fixtures, and tools to properdy
align parts being assembled. Hammering seals and
bearings into position can severly damage pars.

Automatic transmission fluid should be wsed to lub-
ricate parts as they are assembled. Petrolenm jelly
may be used on gaskets or other parts that must be
held in position during assembly. Lubricated parts

will assemble mare freely than dry parts.

Tighten all balts and screws evenly to the recom
mended torque.
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ASSEMBLY OF TRANSMISSION

ASSEMBLE FORWARD & REVERSE SECTION

Place the reduction housing on its forward face,
and then set the transmission case so that its rear
face is supported on the rear face of the reduction
housing. This will provide proper support for the
transmission case during the assembly of the for-

ward and reverse unit when the pinion cage and
output shaft assembly protrudes from the rear of
the case.

Coat steel back of thrust washer with petroleum
jelly. [Install thrust washer on inside thrust sur.
face of case with washer tang positicned in case
groove as shown in (Fig. 9).

Install pinion cage and output shaft flush against
thrust washer, Awoid rotation of pinion cage and
output shaft during assembly as il tends lo unseat
washer tang from its groove.

NOTE: Pinion cage and output shaft assemblies
(71-1A2B} and {72—1A2B) have been supplied

CANT BROOVE

FIG, 8 THRUST WASHER LUSED FOR 2.10
REDUCTION UNIT

UNGROOVED SHAFT

with three oil grooves and without oil grooves as
shown in (Fig. 10). The grooved shafts may be
used in transmission cases having bronze bushings
and in transmission cases without bronze bushings.
The ungreoved shafis may be used only in trans-
mission cases which have bushings installed.

Complete forward and reverse transmission assembly
by following instructions given in either the Service
Manual for 70C & 71C, or 72C Velvet Drive® Hy-
draulic Transmission as required.

NOTE: The oil inlet shield should not be removed
from the forward and reverse transmission case,
however, if removed or when a new case is used,
the shield should be pressed into position with the
opening located down in the transmission as shown
in (Fig. 6).

Check end play, which should be from 0K - M3,
The (71-15B) or (71-15C) thrust washers may be
changed to correct end play.

GROOVED SHAFT

FIG. 100 OUTPUT SHAFT VARIATIONS



ASSEMBLY OF THE 2.10:1

NOTE: The number following each part name is
the index number of the part in the exploded view
(Fig. 4).

Slide the sun gear (7) splines into the reduction
unit adapter (20) splines until the pear bottoms on
the adapter shoulder.

Support the adapter and sun gear on the sun gear
rear face and install a snap ring (21) in the sun
EEAT ErOOVE.

Assemble the adapter front gasket (22) and the a-
dapter with sun gear to the forward and reverse
transmission rear face,

The two 7/16—=14 x 1=3/4 hex head bolts (16)
should be started in the case threads to insure a-
dapter alignment.

Assemble six NEW 7/16—14 x | nyleck bolis {17)
and external tooth lockwashers (18) to retain the
adapter. Remove the two 7/16 bolts, which were
installed in step [our after the nylock bolts have
been properly torqued.

Install & thrust washer (€) on the sun gear rear face.

CAUTION: Two different planetary cage assemblies
are wsed in 2.10:]1 reduction units. Two 14 inch
dimples on the rear face of the LSA-1A150 identi-
fizz this assembly, which must only he used in C
units. The L5—1A150 used in CR units has no
identification marks. See instruction sheets Fig. 12
and 13 on page 13

Eotate the proper planetary cage and gear assembly
(5) to engnpge pinion gear teeth with sun gear teeth
a8 the planetary assembly is assembled against the
thrust washer on sun pear rear face.

Assemble a thrust washer on pinion cage against
rear thrust face.

Assemble the mainshaft (3) and a snap ring (2) in-
to the ring pear (4).

Rotate the ring gear to align gear teeth as the ring
gear and mainshaft are assembled over the planetary
ERArs,

Flace the reduction housing (1) front face on a

12,

13.

14.

13.

16.

17.

15,

REDUCTION UNIT

clean flat suerface under an arbor press. Place one
of the tapered roller bearings (15) on the shoulder
in reduction housing bore.

MOTE: Bearings are received in matched sets and
match marks must check. The outer race and one
tapered roller bearing will have the same number
with an “A" suffix. The other tapered roller bear-
g will have the same number without the “A"
suffix, The parls having the “A"™ suffix should be
placed together and the tapered roller bearing with-
gut the suffix should be placed in the end of the
outer race which is not numbered.

The outer race should be lubdcated and pressed
into thé reduction housing and should bottom in
housing bore,

Place the rear set of tapered rollers in the outer race.

Place the bearing retainer gasket (14) on the re-
duction housing rear face, aligning the pasket slot
with the housing oil hole.

Apply a suitable sealant to the oil seal outside di-
ameter and press a new seal (11) into the bearing
retainer (13). Caution should be observed to insure
that too much sealant is not used, The il seal
rear face should be flush with retainer rear face
when assembled,

Assemble the bearing retainer to the reduction hous-

ing, aligning oil hcles and bolt holes of these parts
with those of the gasket, Six 7/16—14 x 1-1/4
hex head bolts (10) and lock washers (12} retain
these parts.

Use petrolatum to hold reduction adapter rear pas-
ket (19) in position and assemble the reduction
housing and bearing assembly over the output shaft
and into position against the adapter rear face. Six
3f8—16 x 1-1/8 hex head baolts (24) and lockwash-
ers (23), twao 7/16—14 x 1 3/4 hex head bolts (16)
and lockwashers (12) retain these parts.

Inspect the coupling for burrs and sharp edges,
which might damage the seal or prevent proper seal
ing. Assemble the coupling over the mainshall
splines and replace the mainshaft nut. A sealant
such as permatex should be wsed under the man-
shaft nut and on shaft splines to prevent oil from
leaking past the splines. )
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TRANSMISSION

An oil cooler must be properly connected into the cool-
er circuil of all YVelvet Drive™ Transmissions; otherwise
high pressure will cause transmission damage. Three dif-
ferant cooler return locations have been used on the
various 2.10 reduction units. Connect the cooler return
line to the lower right side of the reduction housing if
a drilled and tapped hole is found at this location, con-
nect to top of reduction housing if a drilled and tapped
hole is found at this location, or on units which do not

INSTALLATION

have the reduction hcousing tapped in either of these lo-
cations, return cooler oil te the forward and reverse
transmission sump bushing.

It is wise to check the pump setting, which should agree
with engine rotation. The chart below gives pump sel-

ting for the various 2.10 reduction units.
CAUTION: DD NOT CHANGE PUMP SETTING.

CURRENT PRODUCTION 2.10:1 REDUCTION UNITS

ROTATION
ASSEMBLY BT PLWR appROx. | SPEED MATIO
NUMBER N SETTING WEIGHT
FOR'D | AEV FoRD [ REV
|
ASE-10C c c =S L H 143 210 110
ASI-70CR ce [~ € | MH 143 2.0 2.0
AB3-71C | e c &5 | L H 145 210 .10
ASI-TUCRA o s = A H a8 2.0 110
|
AZII-TIC [ [ c o L H 53 .0 | N
AS13=-T2CR ec | [~ = e A. H L] | .10 [ .
1 |

[t is recommended that all installations using a reduction
gear have a suitable locking device or brake to prevent
rotation of the propeller shaft when thé boat is not un-
der direct propulsion. If the marine gear is not in oper-
ation and the forward motion of the boat couses the pro-
peller shaft to rotate, lubricating oil will not be circulated
throwgh the gear because the il pump is not in oper-

HYDRAULIC FLUID

Either Type “A", Suffix “A™, or Dexron automatic trans-
mission fluids are recommended for use in Yelvet Drive®
Transmissions. Good gquality engine oifl may be used in
applications where the maximum input speed does not
exceed 3000 RPM.

The transmission, cooler and cooler lines must be filled
and the complete hydraulic svstem must be purged of air
prior to making the final oil level check, A properly in-
stalled cooler will be selfpurging. The transmission
shiould be filled hefore the engine is started. An assisi-
ant should be on hand to add ail as soon as the engine
has started 0 that ail which is pumped into the coaler
and cooler lines will be replaced before the oil suction
inlet beécomes exposed to air.  Air which 13 pumped into
the hydraulic system will cause foaming and a false oil
level reading.

A tramsmission which has net been completely filled with
oil will operate; however, there will be no cooler flow
and the unit will overheat.

ation, Owerheating and damage to the marine gear may
result unless rotation of the propeller shaft is prevented.

For other important information refer to sections, “ln-
stallation Precautions™, and “Transmission Operation”, of
the appropriate 7O & VIC, or V20 direct drive manuals,

RECOMMENDATIONS

For other important information pertaining to filling of
the transmission with oil, checking ail level, or changing
transmission oil, refer to section “Lubrication Recom-
mendations”, of the appropriate 70C & T1C, or 72C
direct drive manuals.

TRAMNSMISSION OIL CAPACITY (QUARTS)

This chart gives the oil capacity for the transmission only

and does not include capacity of cooler and coaler lines,

MODEL 15" INCLINED LEVEL
AB3-T0C & CR 2.7 2.5
AS3-TIC B CR 2.7 2.5
AS13-72C & CR 28 1.7
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2.10:1

Kit Number A4B867NN contains all parts required to re-
place one inner pinion in either of the two cape assem-
blies.

Kit Number A4867FP contains all parts required to re-
place one outer pinion in either of the two gear and
cape assemblies.

Early pinion kits A4867MN and A4867PF contained one
pinion bearing spacer (L3—41) and two thrust washers
(L3—-43). Current kits should contain three pinion bear-
ing spacers (L3—41) with the additional spacers being
placed one at each end of the rows of needles. Current
kits will have the two thrust plates (72—43). The thrust
plates supplied with each pinion will be used for two
adjoining pinions and when two adjoining pinicons are
both replaced, there will be two extra thrust plates,
which will not be needed,

Kit Number A4867MM contains the oil collector ring and

REDUCTION PLANETARY SERVICE KITS

instruction sheets for the various gear and cage asembliss,
which this ring is used on. This kit must be ordered any
time one or more pinions are to be repaired,

These repair kits make possible the replacement of indi
vidual pinions and related parts of the reduetion plane-
tary gear sets and eliminates replacing the entire plane-
tary assembly. Only qualified personnel should attempt
servicing of planetary gear sets,

MOTE: When disassembling the individual gear sets, the
pinion shaft pin, which retains the pinion shaft, should be
removed intact after the removal of the oil collector
ring. The pinion shaft should not be removed by pound-
ing on the end of the shaft to break the retaining pin,
as this distorts the immediate area of the pinion camier
and will produce a damaged thrust surface and improper
pinion end clearance when the planetary is reassembled.

TORQUE SPECIFICATIONS

PART -
NUMBER DESCRIPTION
178840 /816 x 1-1/8
HEX HEAD BOLT
1729860 7/16-14 x 1-1/4
HEX HEAD BOLT
179864 711614 x 1-3/4
HEX HEAD BOLT
48530 711614 % 1 HEX
HEAD BOLT, LOCKING
4775L 1=20 NUT

16

TORQUE

APPLICATION LES. ET.
REDUCTION ADAPTER TO
REDUCTION HOUSING 27-32
BEARING RETAINER TO
AEDUCTION HOUSING 42-50
REDUCTION HOUSING AND
ADAPTER TO CASE A2—-50
REDUCTION ADAPTER
TO CASE 42-50
QUTPUT SHAFT NUT 100-200 |



)

Warner Gear/Warner-Motive
. GENERAL OFFICES, 1108 EAST SEYMOUR STREET. MUNCIE, INDIAMNA 47302, TELEPHOME: 317/264-B411

BORG ¥ WARNER

MARINE TRANSMISSION STANDARD WARRANTY TO ENGINE MANUFACTURERS

Seller guarantees its products against defective material
or workmanship for a period of 12 months or 400 hours whieh-
ever occurs first from date of delivery to the first owner-
operator. ' Seller’s obligation under this guarantee is limited
te replacement or repair of any defective material when re-

. turned f.o.h. Seller's factory at Muncie, Indiana and shall be
subject te Seller's inspection and verification of claim,

Purchasers of engines or boatz uzing our preoducts should
follow the procedure designated inthe warranty policy supplied
by the company from whom the product was purchased,

WARNER GEAR/WARNER-MOTIVE

Divisions of Barg-Warner Corporation
Muncie, Indiana

FORM 1084




